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"A Toflet System" 

THIS INVENTION relates to a toilet system, and in particular concerns a toilet 
system comprising a gas removal device for removing gas therefrom. The 
5 present invention also provides a gas removal device which may be used with a 
wide variety of toilet systems. 

It has been proposed in the past to provide a bathroom ventilation 
appliance that removes malodorous gas directly from the bowl of a toilet, by the 

10 extraction of air througji the water jackets located around the rim of a toilet 
bowl. An example of such a system is disclosed in US Patent No. 5,386,594 
(Hilton). In this document, a manifold is provided as an extension to a conduit 
that connects a water tank of a toilet system and the upper surface of the toilet 
itself. Hence, water passing from the water tank to the toilet passes through the 

15 manifold, and gas is sucked into the ventilation appliance through an mner 
surface of the manifold. 

This approach suffers from several drawbacks. Firstly, the fact that the 
manifold acts as an extension to the conduit connecting the water tank and the 
20 toilet means that, in installing the ventilation appliance in a toilet system, the 
water tank must be raised through an additional height to accommodate the 
manifold. 

Additionally, the manifold must be provided with connectors to connect 
25 the manifold to the conduit and to the upper surface of the toilet in an airtight 
fashion, and clearly this means that a different type of connector is requured for 
each different type of conduit and/or toilet. 
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FurfhCT, the device disclosed in US Patent No. 5,386,594 comprises a 
complex and awkward *T-trap" for preventing the retum of malodours air to the 
atmosphere following the deactivation of the gas removal mechanism. This P- 
trap mechanism requires a proportion of the water supplied to the toilet by the 
5 water tank at each flush to be diverted thereto, and due to the complexity of this 
system the P-trap mechanism is prone to failure. 

It is an object of the present invention to seek to alleviate some or all of 
the above difiSculties. 

10 

Accordingly, one aspect of the present invention provides a toilet system 
comprising: a cistern for containing flush water; a toilet having a bowl, the 
bowl having one or more apertures which are iti fluid communication with a 
water intake* aperture of the toilet and through which flush water flows when 

15 the toilet is flushed; a conduit for transporting flush water from the cistem to 
the water intake aperture; and a gas removal device positioned around the 
conduit and defining an inner aperture through which the conduit passes, there 
being a peripheral space between the exterior of the conduit and an inner 
surface of the inner aperture, and the gas removal device being operable to suck 

20 gas into the device through the iimer surface of the inner ap^lure. 

Advantageously, the gas removal device comprises an interface portion 
which is positioned around the conduit, the interface portion being provided 
with a pair of seals to seal the interface portion to the toilet and to the water 
25 tank. 

Preferably, the gas removal device comprises a liquid detection 
mechanism to detect the flow of liquid through the conduit and cease the 
sucking of gas into the device upon such detection. 
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Conveniently, the liquid detection mechanism comprises a pair of 
electrically conductive contacts, having a gap defined therebetween, moimted 
on an arm such that the contacts are in a flow path of liquid carried by the 
5 conduit, an electrical connection between the contacts being made by the 
presence of water in the gap between the contacts. 

Advantageously, following the ceasing of sucking of gas into the gas 
removal device due to the detection of a flow of liquid through the conduit, the 
10 sucking of gas into the gas removal device is resimied once no more liquid is 
detected flowing through the conduit. 

Preferably, the system further comprises a use detection mechanism to 
detect use of the toilet and activate the gas removal device in response to such 
IS detection. 

Conveniently, the use detection mechanism comprises a pressure sensor 
operable to detect the weight of a person using the toilet. 

20 Advantageously, the use detection mechanism comprises a wireless 

connection to the gas removal device. 

Preferably, the system further comprises a timer mechanism operable to 
deactivate the gas removal device after a predetermined time has elapsed 
25 following a time when the detection mechanism detects that use of the toilet has 
ceased. 
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Conveniently, the system further comprises a conduit for guiding gas 
removed by the gas removal device and feeding the removed gas into a soil 
stack of the toilet system. 

5 Advantageously, the system further comprises a one-way valve which 

allows the removed gas to be fed into the soil stack from the conduit but 
prevents gas from entering the conduit £rom the soil stack. 

Preferably, the one-way valve comprises a flexible diaphragm which 
10 blocks an aperture in the valve when gas attempts to flow from the soil stack to 
the conduit but distorts to allow gas to flow firom the conduit to the soil stack. 

Conveniently, an intemal diameter of the inner aperture is at least 6.3 

cm. 

15 

Advantageously, the gas removal device comprises one or more batteries 
to provide power to the gas removal device. 

Preferably, the one or more batteries are rechargeable. 

20 

Conveniently, the system further comprises one or more turbines adapted 
to be located in an area of the toilet e>q)eriencing, in use, a fluid flow, the flow 
of fluid past the one or more turbines producmg power; and a connector to 
supply power so produced to the gas removal device or a battery thereof. 

25 

Advantageously, the gas removal device comprises a body that is 
adapted to fit closely to a portion of the toilet, a part of the body having variable 
length. 
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Preferably, the part of the body having a variable length comprises a 
hollow, corrugated, flexible portion. 

5 Another aspect of the present invention provides a toilet system 

comprising: a toilet having a bowl, the bowl having one or more apertures 
which are in fluid communication with a water intake aperture of the toilet and 
through which flush water flows when the toilet is flushed; a cistern for 
containing flush water, the cistern having an outlet throu^ which flush water is 

10 ejected when the toilet is flushed, the cistern and the toilet being arranged such 
that, when flush water is ejected from tiie cistern through the ouflet thereof, a 
flow of flush water follows a flow path and is received through the water intake 
aperture of the toilet; and a gas removal device having an inner aperture, the 
gas removal device being positioned around the flow path such that the flow 

15 path passes through the inner aperture and, when wata: flows along the flow 
path, an air gap exists between an inner surface of the inner aperture and an 
exterior of the flow. 

Conveniently, the diameter of the inner aperture is at least 6.3 cm. 

20 

A further aspect of the present invention provides a gas removal device 
for use with a toilet system comprising a toilet having a bowl, the bowl having 
one or more apertures which are in fluid communication with a water intake 
aperture of the toilet and through which flush water flows when the toilet is 
25 flushed and a cistern for containing flush water, the cistern having an outlet 
through which flush water is ejected when the toilet is flushed, the cistern and 
the toilet being arranged such that, when flush water is ejected from the cistern 
through the outlet thereof, a flow of flush water follows a flow path and is 
received through the water intake aperture of the toilet, the gas removal device: 
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defining an uiner aperture; being adapted to be positioned around the flow path 
such that the flow path passes through the inner aperture and, when flush water 
flows through the flow path, an air gap exists between an inner surface of the 
inner aperture and an exterior of the flow; and being operable to suck gas into 
S the device through an inner surface of the inner aperture. 

Advantageously, an internal diameter of the inner aperture is at least 6.3 

cm. 

10 Another aspect of the present invention provides a gas removal device 

for removing gas firom the bowl of a toilet, wherein: the device comprises an 
interface portion defining an aperture through which a flow path of flush water 
may pass; the device is operable to suck gas into the device through an inner 
surface of the interface portion; and the device comprises a liquid detection 

15 mechanism to detect the flow of liquid through the aperture and cease the 
sucking of gas into the device upon such detection. 

Preferably, the liquid detection mechanism comprises a pair of 
electrically conductive contacts, having a gap defined therebetween, moimted 
20 on an arm, an electrical connection between the contacts being made by the 
presence of water in the gap between the contacts. 

Conveniently, the device further comprises a use detection mechanism to 
detect use of the toilet and activate the gas removal device in response to such 
25 detection. 

Advantageously, the use detection mechanism comprises a pressure 
sensor operable to detect the weight of a person using the toilet. 
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Preferably, the use detection mechanism comprises a wireless 
connection to the gas removal device. 

5 Advantageously, the device further comprises a timer mechanism 

operable to deactivate the gas removal device after a predetermined time has 
elapsed following a time when the detection mechanism detects that use of tfie 
toilet has ceased, or after a predetermined time has elapsed following the initial 
activation of the gas removal device. 

10 

Conveniently, the device further comprises a conduit for guiding gas 
removed by the gas removal device and adapted to feed the removed gas into a 
soil stack of the toilet. 

15 Advantageously, Ihe device further comprises a one-way valve which 

allows the removed gas to be fed into the soil stack from the conduit but 
prevents gas from entering the conduit from the soil stack. 

Preferably, the one-way valve comprises a flexible diaphragm which 
20 blocks an aperture in the valve when gas attempts to flow from the soil stack to 
the conduit but distorts to allow gas to flow from the conduit to the soil stack. 

Conveniently, an intemal diameter of the aperture is at least 6.3 cm. 

25 Advantageously, the gas removal device comprises one or more batteries 

to provide power to the gas removal device. 

Preferably, the one or more batteries are rechargeable. 
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Conveniently, the device further comprises: one or more turbines 
adapted to be located in an area of the toilet experiencing, in use, a fluid flow, 
the flow of fluid past the one or more turbines producing power; and a 
5 connector to supply power so produced to the gas removal device or a battery 
thereof. 

Advantageously, the gas removal device comprises a body that is 
adapted to fit closely to a portion of the toilet, a part of the body having variable 
10 length. 

Preferably, the part of the body having a variable length comprises a 
hollow, corrugated, flexible portion. 

15 A further aspect of the present invention provides a gas removal device 

for removing gas from the bowl of a toilet, the device comprising: one or more 
turbines adapted to be located in an area of the toilet experiencing, in use, a 
fluid flow, the flow of fluid past the one or more turbines producing power; and 
a connector to supply power so produced to the gas removal device or a battery 

20 thereof 

Another aspect of the present invention provides a method of adapting a 
toilet system, the toilet system initially comprising a toilet having a bowl, the 
bowl having one or more apertures which are in fluid communication with a 
25 water intake aperture of the toilet and through which flush water flows when 
the toilet is flushed and a cistern for containing flush water, the cistem having 
an ouflet through which flush water is ejected when the toilet is flushed, the 
cistem and the toilet being arranged such that, when flush water is ejected from 
the cistem through the ouflet thereof, a flow of flush water follows a flow path 
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and is received in fhe water intake aperture of the toilet, the method comprising 
the steps of: providing a gas removal device, the gas removal device defining 
an inner aperture and being operable to suck gas into the device through an 
inner surface of the inner aperture; and positioning the gas removal device 
5 around the flow path such that, when flush water flows along the flow path, an 
air gap exists between the inner surface of the inner aperture and an exterior of 
the flow. 

In order that the present invention may be more readily understood, 
10 embodunents thereof will now be described by way of example, with reference 
to the accompanying drawings, in which: 

Figure 1 is a schematic view of the toilet system embodying the present 
invention; and 

15 

Figure 2 shows a gas removal device embodying the present invention. 

With reference firstly to Figure 1, a toilet system 1 embodying the 
present invention comprises a water tank 2, which is adapted to hold a quantity 
20 of water 3 and which is provided with a substantially vertical conduit 4 
extending downwardly therefrom. The water tank 2 is adapted to eject at least 
some of the water 3 held therein out of the water tank 2 through the conduit 4 
when a flush of the toilet system 1 is required, 

25 The toilet system 1 further comprises a toilet 5. The toilet 5 comprises a 

bowl 6, the bowl 6 having one or more apertures (not shown) on an inner 
surface thereof, preferably xmder a rim of the toilet bowl. When the toilet 5 is 
flushed, water is ejected from the apertures on the inner surface of the bowl 6 
as part of Hie flushing procedure. 
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The toilet 5 is provided with a water intake aperture 7 on an upper 
surface thereof, and one or more channels are provided in the toilet to allow 
fluid communication between the apertures on the inner surface thereof and the 
5 water intake aperture 7. These channels are commonly referred to as the water 
jackets of the toilet 5. 

The water tank 2 and the toilet 5 are arranged so that water passing 
downwardly through the conduit and ejected therefrom will be received in the 
10 water intake aperture 7 of the toilet 5 . 

Hence, it will be understood that, during a flush of the toilet system 1, 
water 3 is ejected downwardly from the water tank 2 through the conduit 4 and 
into the water intake aperture 7 of the toilet The watCT then passes through the 
15 water jackets of the toilet and is ejected out of the apertures on the inner surface 
of the toilet bowl 6, 

The toilet 5 is ftulher provided with a soil stack 8, through which waste 
matter from the toilet is expelled. 

20 

The toilet system 1 described comprises conventional components. 

The toilet system 1 further comprises a gas removal device 9. The gas 
removal device 9 comprises a substantially ring-shaped interface portion 10, 
25 which is flattened in shape and defines an inner aperture 11. The interface 
portion 10 is positioned between the water tank 2 and the toilet 5, such that the 
conduit 4 passes through the inner aperture 1 1 thereof, there being a peripheral 
space defined between the exterior of the conduit 4 and the inner surface of the 
inner aperture 11. 
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The interface portion 10 of the gas removal device 9 is provided with a 
pair of ring-shaped seals or gaskets 12, which are respectively provided on 
upper and lower surfaces of the interface portion 10 and form a seal between 
5 the upper surface of the lower surface of the interface portion 10 and the 
undCTside of the water tank 2, and between the lower surface of the interface 
portion 10 and the upper surface of the toilet 5. 

The gas removal device 9 further comprises a conduit 13 which is 
10 connected to the interface portion 10. A gas intake port is defined on an inner 
surface of tiie inner aperture 11 of the gas removal device 9. The gas intake 
port is in fluid commimication with the conduit 13. 

The conduit 13 is airtight and connects the gas intake port of the 
15 interface portion 10 to a connector 14, which connects the conduit 13 to the soil 
stack 8 and places the conduit 13 in fluid communication therewith, preferably 
in a selective manner, as will be described below. The conduit 13 is preferably 
flexible, so that it can be distorted to accommodate different sizes of toilet or 
avoid any inconveniently-located items or fittings in the bathroom. 

20 

The gas removal device 9 is operable to suck gas into the device 9 
through the gas intake port. To achieve this, a fan 15 is provided in the conduit 
13, the fan 15 being powered by a motor 16, although any other suitable method 
of sucking in gas may be used as part of the present invention. 

25 

The toilet system 1 further comprises a use detection mechanism (not 
shown) to detect use of the toilet 5 and to activate the gas removal device 9 in 
response to such detection. 
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The xise detection mechanism may take any suitable form and may, for 
instance, comprise a motion sensor operable to detect the presence of a person 
in the region immediately above the seat of the toilet 5. Alternatively, the use 
5 detection mechanism may comprise a pressure sensor, which may be located in 
a suitable location to detect the weight of a person using the toilet 5. 

As a further possibility, the use detection mechanism may comprise a 
switch which is mounted on a wall in the vicinity of the toilet system 1, or in 

10 another suitable location, so that a user of Ihe toilet S can activate the gas 
removal device 9 manually. In preferred embodiments of the invention, a 
switch is provided which may be located beneath the seat of the toilet 5, thereby 
acting as a pressure sensor to detect use of the toilet 5 automatically, or may 
alternatively be mounted on a nearby wall and activated manually. It is 

15 envisaged that this will be found useful in situations where someone sitting on 
the toilet will not always necessitate use of the gas removal device 9, for 
instance in a household consisting mainly or entirely of women. 

It is preferred, particularly in conjimction with this embodiment, that the 
20 use detection mechanism is provided with a wireless connection to the gas 
removal device 9. This is partially for convenience, and partially because users 
may often feel xmeasy at the presence of electrical wires in a bathroom, as there 
may be a fear of receiving an electric shock. 

25 Use of the toilet system 1 will now be described. The use detection 

mechanism detects the use of the toilet 5 and, as discussed above, the detection 
may take one of several different forms. Upon the detected use of the toilet the 
fan 15 is activated, and rotates, thereby sucking air into the gas removal device 
9 through the air intake port. Hence, air will be sucked directly from the toilet 
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bowl, through the water jackets of the toilet 5, into the inner aperture 1 1 of the 
gas removal device 9 by flowing into the peripheral gap defined between the 
inner surface of the inner aperture 1 1 and the exterior of the conduit 4, and into 
the gas intake port. The removed gas passes through the conduit 13, past the 
S fan 15, and is deposited into the soil stack 8 by the connector 14. 

It will be appreciated that the provision of the peripheral gap between 
the inner surface of the inner aperture 11 of the gas removal device 9 and the 
exterior of the conduit 4 means that the gas removal device 9 has little or no 
10 effect on the height of the water tank 2 with respect to the toilet 5. This is 
because the gas removal device 9 does not comprise an extension of the conduit 
4, as disclosed in US Patent No. 5,386,594, but instead fits around the conduit 
4. 

15 In addition, the interface between the gas removal device 9 and the 

remaining components of the toilet system 1 is not critically dependent upon the 
diameter of the conduit 4. Indeed, if the inner aperture 1 1 of the gas removal 
device 9 is suf&ciently large, the gas removal device 9 may be used with any 
suitably configured toilet system L 

20 

It is understood that the widest conGimonly used conduits have diameters 
of around 5 cm (2 inches). In preferred embodiments of the invention, 
therefore, the inner diameter of the inner aperture 1 1 of the gas removal device 
9 is at least 6 cm (around 2 and one third inches) and more preferably at least 
25 6.3 cm (aroimd 2 and a half mches). 

In addition, installation of the gas removal device 9 in an existing toilet 
system 1 is simple, since the gas removal device 9 is not actually fixed to the 
conduit 4. The interface portion 10 of tiie gas removal device 9 is sunply 
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placed between the upper surface of the toilet 5 and the lower surface of the 
water tank 2, and the water tank 2 is then simply lowered on to the interface 
portion 10, with the gaskets 12 forming appropriate seals between the upper 
surface of the toilet 5 and the lower surface of the interface portion 10, and 
5 between the upper surface of the interface portion 10 and the underside of the 
water tank 2. 

It will be appreciated that the above-described embodiment provides a 
toilet system 1 and gas removal device 9 therefor, which discreetly removes 
10 malodorous gases from the bowl 6 of the toilet 5, during use of the toilet 5, with 
the gas removal device 9 being easily and flexibly integrated into the toilet 
system 1 as a whole. 

In preferred embodiments of the invention, the gas removal device 9 
15 further comprises a liquid detection mechanism 17 to detect the flow of liquid 
through the conduit 4, In the illustrated embodiment, the liquid detection 
mechanism 17 comprises a pair of electrically conductive contacts 18 moxmted 
near one another on an arm 19, such that the contacts 18 are adjacent the open 
end of the conduit 4. The arm 19 is preferably flexible. When water strikes the 
20 contacts 18, the water forms a conductive bridge therebetween, thereby 
completing a circuit. 

The gas removal device 9 is configured such that, when the liquid 
detection method 17 detects that liquid is flowing flirough the conduit 4, the 
25 sucking of gas into flie device 9 is ceased, by deactivating the fan 15. This 
ensures that, during flushing of the toilet 5, liquid is not sucked into the gas 
intake port of the gas removal device 9, as this may block the conduit 13 or 
cause damage to the fan 15 or motor 16 of the gas removal device 9. It is also 
likely that a circuit board or other control device will be housed within the 
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conduit 13, and clearly the ingress of water into the conduit 13 is also 
undeskable if this is the case. 

In circumstance where a user of the toilet (e.g. a child) neglects to flush 
5 the toilet following use, the liquid detection mechanism 17 will not deactivate 
the gas removal device 9. Hence, in preferred embodiments of the invention, a 
timer mechanism is provided to deactivate the gas removal device 9 after the 
elapsing of a predetermined period of time following activation thereof or after 
the elapsing of a predetermined period of time following determination, by the 
10 use detection mechanism, that use of the toilet 5 has ceased. The gas removal 
device 9 is then reset in preparation for a subsequent user. 

The gas removal device 9 further comprises a body portion 20, which is 
adapted to fit to the exterior shape of the toilet 5. Preferably, the gas removal 

15 device 9 is fitted to a toilet such tiiat the interface portion 10 and body portion 
20 extend dhrectly backwards firom the conduit 4 and fit over the back edge of 
the toilet 5. In order to accommodate the widest possible variety of different 
shapes of toilet, a variable length portion 21 is provided to connect the interface 
portion 10 to the body portion 20. The variable length portion 21 may, for 

20 example, comprise a hollow, corrugated, flexible portion, whose length may be 
varied but still provides an airtight passage between the interface portion 10 
and the body portion 20 of the gas removal device 9. 

The provision of the variable length portion 21 also assists in ensuring 
25 that the gas removal device 9 may be used within the widest possible variety of 
different toilet systems. If, for example, the configuration of a particular toilet 
or the presence of other objects in a bathroom prevents the gas removal device 
9, from being fitted in the above-described orientation, the variable length 



wo 2004/042156 



PCT/GB2003/004720 



16 

portion 21 will increase the chances of the gas removal device 9 being able to 
be fitted in a sideways or other orientation firom the conduit 4. 

In preferred embodiments of the present invention, the connector 14 that 
5 connects the conduit 13 to the soil stack 8 comprises a one-way valve, which 
allows gas to pass from the conduit 13 into the soil stack 8 but which prevents 
the passage of gas from the soil stack 8 into the conduit 13. Advantageously, 
this one-way valve comprises a flexible diaphragm, which blocks an aperture in 
the valve 14 when gas attempts to flow from the soil stack 8 to the conduit 13, 
10 but distorts to allow gas to flow from the conduit 13 to the soil stack 8. 

The gas removal device 9 may optionally be powered by a mains 
connection, or may be battery powered. In battery powered embodiments, two 
rechargeable batteries may be provided, one of which can be recharged while 
IS the other is in use. 

Figure 1 depicts an annular float 21, which may be provided within the 
inner aperture 11 of the gas removal device 9. The float 21 is configured so 
that if the water level in the toilet rises to the toilet rim (for instance, due to a 
20 blockage or malfrinction), and water enters the inner aperture 11 from below, 
the float 21 will float on the surface of the rising water and rise into a position 
where it blocks the gas intake port of the gas removal device 9. Hence, in the 
event of the gas removal device 9 being flooded with water from below, the 
float 21 will prevent the water entering the gas intake port. 

25 

In advantageous embodiments of the invention, one or more turbines or 
other power generation elements are placed in the flow path of an inflow 
connection to the water tank 2 from a mains water supply. In these 
embodiments, the arrangement is such that the flow of water into the water tank 



wo 2004/042156 



PCT/GB2003/004720 



17 

2 from the mains water supply causes the power generation elements to 
generate power, which is then supplied to the gas removal device 9 or to a 
battery thereof. 

5 Figure 2 shows a perspective view of the interface portion 10 and body 

portion 20 of the gas removal device 9. 

It will be understood that the present invention provides a system for 
removal of malodorous gases from a toilet which is flexible, effective and 
10 simple to install. 

In the present specification "comprises" means "includes or consists of 
and "comprising" means "including or consisting of. 

15 The features disclosed in the foregoing description, or the following 

claims, or the accompanying drawings, expressed in their specific forms or in 
temis of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 

20 forms thereof. 



